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or third examination candidates who have been rejected 
on their first trial. This is a proof of one of two things : 
(1) either that the tests employed were bad, or else 
that colour-blindness had been cured or mitigated. There 
is no evidence to show that congenital colour-blindness is 
curable; in fact, what there is is in exactly the contrary direc¬ 
tion. For although it is true that reds and greens may be 
correctly named by a colour-blind person, by making him 
notice certain slight difference in the intensity or purity 
of the one colour which represents both of these to him, 
yet no amount of education or coaching would enable him 
to distinguish between them under the varying atmo¬ 
spheric conditions under which the signals are seen. The 
Committee had practical trials of various tests made before 
them at Swindon and elsewhere, with the result that the 
Board of Trade tests for the mercantile marine allowed 
several individuals to be passed as possessing normal 
colour vision whom other tests distinctly proved to be 
markedly and probably dangerously colour-blind. Under 
these circumstances it is not surprising that they have 
condemned such a system of testing, more especially as 
it is one which necessitates the naming of colours, and 
recommend those of Holmgren, which have long given 
practical proof of their ability to discriminate between 
normal and even slightly defective colour-perception. 

The Holmgren test consists in requiring a candidate 
to select from a large assortment of wools those colours 
which appear to him to match a skein of pale yellowish 
green, a pale pink, and a bright crimson. These pale 
colours are sure to be matched by the colour-blind 
with colours which are totally different in hue, and the 
nature of the mistakes made infallibly indicate the 
character and danger of the blindness. 

The evidence shows that some railways have been 
under the impression that they were using the Holmgren 
test, but when the colours were examined critically it was 
found that the hues of the test-skeins of wool were per¬ 
fectly different from those determined by the distinguished 
Swedish investigator. If the two trial test-colours of 
Holmgren were more brilliant and of rather different hues, 
it is quite possible that persons with defective colour 
sense might make correct matches, and pass an examina¬ 
tion which they really never should do. It is for this 
reason that the Committee recommend that the standard 
test-colours should be officially passed by an expert 
attached to the Board of Trade, as also those colours 
with which the colour-blind would most probably match 
them. 

There are several of the recommendations which are 
especially valuable ; for instance, that one by which the 
test should only be intrusted to examiners certified as com¬ 
petent to conduct the examinations. It is obvious that to 
have an efficient examination, not only should the test be 
efficient, but also the examiner. We have heard of a rail¬ 
way foreman being armed with a variegated bunch of 
wools, and insisting on candidates for employment naming 
them, and rejecting those who failed to give the name 
which he considered should be given. Such a test by 
such an examiner is evidently useless and cruel. The 
right of appeal by the rejected candidates is also whole¬ 
some, though it will probably be very rarely exercised ; 
and as the tribunal to whom such an appeal can be 
carried is an expert, we may be certain that substantial 
justice will be meted out. 

The whole report is valuable, but the labour will be 
thrown away unless legislative measures are taken to 
render it effective. It is no use telling railways what they 
ought to do, but only what they must do, in such examina¬ 
tions as are in question. The subject of colour vision is 
one which is so open to fads that the public require 
to be safeguarded from faddists who might happen to 
have ear of Boards of Directors or general managers ; 
for this reason we hope that reasonable legislative action 
may be taken within a reasonable time. 
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THE GREA 1 EARTHQUAKE IN JAPAN j 1891. 1 

AAfHILF. the occurrence of a great earthquake in a 
’ ' district intersected by railways, and traversed by 
telegraph wires, brings forcibly before the mind—even of 
the most casual reader of newspaper reports—the awful 
and destructive results of such a catastrophe, the scientific 
man cannot fail to note that it is under such conditions 
as these the best opportunities will be found for obtaining 
the necessary data upon which to reason concerning 
these terrible and still little understood movements of 
the earth’s crust. In connection with the Seismological 
Society of Japan, a system of reporting the times and 
chief features of earthquake-shocks has been for some 
years in successful operation, and all station-masters 
and Post Office agents are required to transmit their 
records to a central office ; the electrical control of the 
clocks of course giving these reports a value which they 
would not otherwise possess. 

Two considerable earthquakes in recent years have 
occurred in areas where it was possible to obtain a great 
mass of accurate time and other observations, and 
these can scarcely fail to be of great value to the seismo¬ 
logist. The terrible earthquake of Charleston, on August 
31, 1886, was felt over agreat part of the United States ; 
and at the railway stations, post offices, and other places 
where the accurate time was kept, many valuable obser¬ 
vations w'ere made. The vast mass of material collected 
has been dealt with by Prof. Simon Newcomb and 
Captain C. E. Dutton; and from the Report published by 
the United States Geological Survey, some remarkable 
and striking conclusions regarding the rate of movement of 
earthquake waves would appear to have been established. 
The Gifu or Ai-Gi earthquake of October 1891 has 
yielded data which the able seismologists of Japan may 
be trusted to make the fullest use of, when sufficient time 
has elapsed for the comparison and discussion of the 
reports. 

As a preliminary notice and striking memorial of the 
catastrophe, the beautiful volume now before us will be 
gladly welcomed. The book consists of twenty-nine 
permanent photographic plates, printed on excellent 
paper, and forty-six pages of letterpress. The energetic 
authors of the book were on the scene of the earthquake 
immediately after its occurrence, and all the plates, 
except three, are reproductions of photographs taken 
by Prof. Burton for the Imperial University. It is 
difficult to realize that the collection of the materials for 
this handsome book, with the execution of its luxurious 
typography, illustrations, and binding have been all com¬ 
pleted within the short space of two months, and it says 
much for the enterprise and activity of the Japanese 
publishers, as well as of the authors, that such a result 
should have been possible, 

One of the most striking effects of the Charleston 
earthquake, as described in Captain Dutton’s report, was 
the twisting laterally of the permanent way on railway 
lines. On Plate x. of the work before us a similar 
serpentine twisting of the railway, suggesting a perma¬ 
nent compression in the line of the rails, is shown to 
have been effected, and the photograph constitutes a 
beautiful permanent record of the result. Still more 
striking are the phenomena displayed at some of the 
railway bridges, especially that of Nagara Gawa, which 
is very fully illustrated in Plates xxii., xxiii., xxiv., 
xxv., and xxvi. Our illustration is a reproduction of 
one of these plates. Not only have the lattice-work sec¬ 
tions of the bridge been snapped asunder, but the great 
tubular piers have been thrust through the floor on which 
the railway lines are laid, these latter being forced up in 

1 “The Great Earthquake in Japan.” By John Milne, F.R.S., Professor 
of Mining and Geology, and W. K. Burton, C»E., Professor of Sanitary En¬ 
gineering, Imperial University of Japan. With Plates by K. Ogawa. 
(Yokohama, Japan : Crawford and Co. London : E. Stanford, 1892.) 
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great curves. Many of these photographs tell, inci¬ 
dentally, a very sad story of the loss and suffering 
endured by the people of the district. 

In the short descriptive remarks which accompany the 
plates, Prof. Milne has succeeded in giving us much 
valuable information concerning the earthquake. The 
Gifu plain is situated about the centre of the Japanese 
Empire, and consists of a thick alluvial deposit resting on 
metamorphic rocks, the district being highly cultivated 
and thickly populated. The severely shaken district, in 
which complete destruction of buildings and engineering 
works occurred, measured 4200 square miles, but the 
effects were felt over an area of 92,000 square miles ; and 
ten thousand people lost their lives, while fifteen thousand 


with the name of each candidate the statement of his 
qualifications. 

Robert Young Armstrong, Lieut.-Colonel R.E., 

From 1870 to 1875 was Assistant Instructor in Submarine 
Mining and Electricity, and from 1S75 to 1882 was Instructor. 
From 1884 to the present date, Inspector of Submarine De¬ 
fences of the United Kingdom, Military Ports, and Coaling 
Stations. From June 1883 to December 1888, adviser to the 
Board of Trade in electrical matters connected with the Electric 
Lighting Acts. Was connected with the development of the 
present apparatus and electrical and mechanical processes em¬ 
ployed in submarine mining, and with the compilation of the 
army instructional books and methods on electricity and sub¬ 
marine mining since 1870. Distinguished as an electrical 



were wounded. The earthquake is believed to have 
originated in the Mino Mountains ; but it was in the soft 
alluvial plain adjoining that the earth-movements were 
most severely felt. The district thus violently affected 
supported a population of about 800 to the square mile. 
Earthquakes have been recorded as occurring in this 
area, which lies quite away from any volcanic centres, 
in 1826, in 1827, in 1859, and in 1880; and during the 
last ten centuries there have been many terrible cata¬ 
strophes affecting this area which are noticed in the 
Japanese records. 

We look forward with much interest to the publication 
of the full account of this destructive, and in many 
respects remarkable, display of seismic energy, which is 
promised to us by the Professors of the Imperial Uni¬ 
versity of Japan. J. W. J. 


THE ROYAL SOCIETY SELECTED 
CANDIDA TES. 

'T'HE following fifteen candidates were selected on 
Thursday last (May 5) by the Council of the Royal 
Society to be recommended for election into the Society. 
The ballot will take place on June 2, at 4 p.m. We print 
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engineer. It may be said that the present satisfactory state of 
defensive torpedo warfare in this country is very largely due to 
his ability and energy. 

Frank Evers Beddard, M.A. (Oxon.), 

Lecturer on Comparative Anatomy, Guy’s Hospital. Prosector 
to the Zoological Society. Author of the following papers :— 
“Report on the Isopoda, collected by H.M.S. Challenger ” 
(Parts xxxiii., xlviii.) ; “Nephridia of Acanthodrilus and of 
Pericheeta ” (Proc. Roy. Soc., 1886-87); “Structure of Mega- 
scolea” (Trans. Roy. Soc. Edin., 1883); “Minute Anatomy of 
the Ovary of Echidna ” ; “ Subdivision of the Coelom in Birds 
and Reptiles” (Proc. Zool. Soc., 1886-88); “Visceral and 
Muscular Anatomy of Scopus” {Ibid., 1885); “Anatomy of 
various little-known Types of Birds” (Ibid.) With other papers 
on Comparative Anatomy in Ann. and Mag. Nat. Hist., Ibis , 
and Quart, yourn. Micros. Sci. 

John Ambrose Fleming, M.A. (Camb.), 

D.Sc. (Lond.). Professor of Electrical Engineering in Uni¬ 
versity College, London. Late Fellow of St. John’s College, 
Cambridge. Fellow of University College, London. Some 
time Demonstrator inApplied Mechanics in the University of 
Cambridge. Author of the following papers, among others :—• 
“The Polarisation of Electrodes in Water free from Air” 
(Proc, Phys. Soc., 1874); “A New Form of Resistance 
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